Visual development: early experience with torsionally disparate images.
Environmental influences on the developing primary visual cortex of kittens were studied by exposing dark reared kittens to prism-induced interocular rotational disparities of 32 degrees, the visual input rotated equally and oppositely in the two eyes. The present report describes preliminary results obtained from two kittens that received this altered visual exposure during 1-6 hours each day from 4 until 12 weeks of age. Subsequent single-unit recordings from the striate cortex revealed three major changes in functional cortical visual physiology. First, there was a disruption in binocularity, with many more cells being monocularly driven in the rotated conditions compared to control conditions. Second, there was an increased variance in the distribution of cells' interocular differences in preferred stimulus orientation (interocular orientation disparity, or IOD) as compared to control conditions. Third, changes were noted in orientation tuning and in the distribution of orientation preferences: cells most selective for orientation tended to be in the extreme ocular dominance groups, and monocular cells were often the most highly selective; also, both binocular and monocular cells showed a tendency for preferred orientations for both eyes to fall near the horizontal or vertical (+/- 22.5 degrees). Thus, a large optically-induced orientation disparity between the two eyes' visual fields during the critical period can modify the characteristics of striate cortical neurons, particularly binocularity and IOD. In addition, these results indicate that an inherent cortical mechanism may ensure the encoding of horizontal and vertical orientation specificities for a subclass of primary visual cortical neurons.